Evaluating Geologic and Soils Issues
at the Federal Energy Regulatory Commission

Kathleen Sherman
Soil Conservationist, Division of Praject Review

Regulations Governing
Geologic and Soils
Resources

The following regulations govern
geologic and soils rasources. Which
regulation applies depends on the type of
application being prepared.

An applicant must address the impacts
of canstructing and/or operating a
hydropower project an geologic and soils
resourcas. These regulations give an
applicant only limited guidance, As a result,
when we review an application, we must
frequently ask for additional information so
we can analyze site conditions and decide
if the applicant is propesing appropriate
mitlgative measures.

The sections of the regulations that
follow are intended to help you go beyond
the letter of the regulations and make sure
that any data gaps in the areas of geologlc
and soils resources do not cause delays in
processing your application.

Subpart E - Application for License for

Major U_ncunstructed Project and Major
Modified Project

Saction 4.41 (f} Exhibit E (6) Heport on
geological and soil resources.

The applicant must provide a report on
the geolegical and seoil resources in the

- proposed project area and other lands that

would be directly or indirectly affected by
the proposed action and the impacts of the
proposed project on these resources. The
information required may be supplemented
with maps showing the location and
description of conditions. The report must
contaln:

(i) A detailed description of gaological
featurgs, including bedrock lithology,
stratigraphy, structural features, glaclal
features, unconsolidated depnslta, and
mineral resources;

(ii) A detailed description of the soils,
including the types, cecurrence, physical
and chemical charactenistics, erodability
and potantial for mass s0il movement;
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(iii) A description showing the location
of exlsting and potenfial geclogical and soil
hazards and problems, including
earthquakes, faults, seepage, subsidence,
solution cavities, active and abandonad
mines, eroslon, atd mass soil movement,
and an identification of any large landslides
or potantially unstable seil masses which
could be aggravated by reservoir
fluchsations;

(iv) A description of the anticipated
arogion, mass soil movement and other
impacts on the geological and soil
resources due to construction and
operation of the propesed project; and

(v} A description of any proposed
measurag or facilities for the mitigation of
impacts on soils,

Subpart F - Application for License for
Major Project-Exigting Dam

Section 4.51 () Exhibit'E (1) General
Description of the Locale.

The appflicant must provide a general
description of the environment of the
project and its Immediate vicinlty, The
desctiption must include general
information concerning climate, topography,
wotlands, vegetative cover, land
development, population size and density,
the presence of any floodplain and the
oocurrence of flood events in the vicinity of
the project, and any other factors important
to an understanding of the setting.

Subpart G - Application for License for
Minor Water Power Projects and Major
Water Power Project 5 Megawatts or

Less

Soction 4.61 (d) Exhibit E is an
Environmental Report.

(2) For Minor projects and major
projects at existing dams 5 MW or lass.

The Environmental Report must contain
the foliowing information:

(i) A description, including any maps or
photographs which the applicant considors
appropriate, of the stvironmental sotting of
the project, including vegetative cover, fish
and wildiife resources, water quality and
quantity, land and water uses, recreational
uses, historical and archeological
resources, and scenic and aesthetic
rgsources.

(i A description of the expected
environmantal impacts from proposed
construction or development and the
proposed operation of the power project,
including any impacts from any proposaed
changes in the capacity and mode of
operation of the project if it is already
genarating elactric power, and an
axplanation of the specific measures
proposed by the applicant, the agencias,
and others to protect and enhance
environmental rasources and values of the
project on SUch resources.
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Typical Issues

An applicant should begin by
examining the issues in order 10 identify
what type of investigations are needed to
address a project's impacts on geologic .
and solls resources. The scope of such
investigations and appropriate level of
detail depends primarily on:

* the type and extent of land-
disturbing activities, and

* actual site conditions-—including
existing areas of erosicn and slope

or bank instability.

After ldentifying issues, the applicant
should congsuit with resaurce agencles—
including the land-management agency (if
applicable), the Seil Conservation Service,
state watar rasources agencies responsible
for water quality cortification, and federal
and state fish and wildiife agencies.

Identifying Issues at Existing Projects

* Existing areas of erosion, slope
instability, or streambank or
resarvolr shoreline erosion should
be stabillzed where needed to
prevant erosien of fine-grained
matorals.

* Ansas of new land-disturbance
sheuld be pretected during
construction and stabilized following
construction. ~

* Sedimentation studies (models) may
be necded to evaluate existing and
future sedimentation within a
resarvair.

* Accumulated sediments within a
resarvoir may have to be removed
and spoil disposal areas stabilized.

* Flughing flows may be needed in
bypassed reaches downstream of the
dam.

Identifying Issues at Proposed Projects

* Site-specific information on geology
and soils should be developed at a
sufficlent level of detail to identify
existing or potantially unstable or
highly erodible areas and to davelop
appropriate contral measures.

* Detailed conceptual erosion and
slope stability control plans should be
prepared before licensing,

* |f dam construction could alter
sediment transport and deposition in
such a way that floading could ocour
i the reservolr headwaters,
sadimentation studies may be
neaded.

* If important fisheries resources are
present, sedimentation studies
(models and baseline sampiing) may
be neaded.
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* If there could be curnulative impacts
from multiple hydropower
development, a risk assessment
may be needed.

Preparing a Report on
Geologic and Soils
Resources

A. Describing the Affected Environment

Site-specific investigations of geologic
and sqil conditions within a project area are
essential to ensure that the project can be
built and operated without causing
excessive slope instability and erasion.
Geologio conditions and soils ¢an vary
considerably in & short distance: a given
slope may be stable, but a nearby or
adjacent slope may nhot be,

Unconsolidated deposits—such as
glacial, stream channel alluvium, lacustrine,
or talus (rock debris)--may be present, and
have varying degrees of stability. Rock
and soil types vary in response to
precipitation with ditfering amounts of runoff
and infiltration. Thesa varied responses
affect the erodability of soils and the
Iocation of springs and seeps as well the
presence of groundwater that may be
ancountered in excavations or whan
sonstructing underground fadilities.

It Is important to determine bedmck
lithology (rock type), stratigraphy (rock
sequence), structural features and type and
degree of weathering at a site, because

these characteristics affect inherent slope
stability which directly affects the stability of
project teatures. Rook types differ in
strength and become weaaker in differant
ways when they weather; these differances
affect the stability of foundations or places
where a structure is tied Into a slope. The
rock saquence also can affect slope
stability; a hard rock layet, underain by
softer rock, may be prone to Jandsliding
whara the softer rock is being undercut by
streamflow or wave action.

Structural featuras such as jointing,
faults, and foliations are planes of
weakness, If the planes of weakness are
oriented so that they dip into a slope, tha
slope will remain stable even with a fairly
steep road cut. If the planes of weakness
dlp in the same direction as the slope
howevaer, cutting into the slope may cause
slope failure (figure 1). Jointed rock that
forms cliffs may be subject to sporadic
rockfall. Highly jointed or fractured rock
also can contain large amounts of

groundwater.
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Figure 1. How geclogy and solls infiuence
stability in a project area (Source: FERC
Staff).
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Unconsolidated deposits often have
layers that vary in permeability and size--
from boulders and gravels to sand, silt, and
clay. Larger-sized rock is often well-
drained with increased slope stability; but
because loose rock Is nencohesive, slope
fallure may ogcur if support is removed
fromn the toe of a steep slope. Layers of
finer grainesd materal, such as silt or fine
sand, may impede dralnage and contribute
to slumping or other unstable conditions on
slopes or banks. Loosely consolidated
stream alluvium may be very permeable,
so cuteff walls may be neaded to pravent
excessive seepage under tha dam.

Steopness of slops and soil texture
(distribution of particle sizes) affect soil
arodability, soil mass movement, runoff, .
and infiltration. Soils with larger particle
sizes (coarse sand and gravelly or rocky
soils) have good infiltration and less runoff
which enhances stability, but because they
are nor-cohesive, coarse-textured soils are
highly erodible when vegetation is
removed.

Fine sands and siits are the most
highly erodible soils because flowing water
or wind can easily detach and transport
them. Fingtextured clay soils are more
cohasive and can stand [n cuts on steeper
slopes; however they have limited
infiltration and higher runoff (Figure 1).

Surface and subsurface hydrology
affects slope stability and erosion and
instream sedimentation. The pattemn of
surface rnunoff directly affects the eroslon
potential of disturbed areas. Divarting and

filtoring runoff is essential to controlling
erosion and sedimentation during land-
disturbing activities, and providing proper
drainage is crucial for maintaining long-
term stability of land surfaces and project
features.

The applicant must provide information
on site-specific vegetation, because the
type and densenass of the vegetative
cover affects soil arodability and ability to
filter runoff from disturbed areas.

E. Conducting Appropriate Studies
Geotechnical and Soils Investigations

Geotechnical investigations are
generally limited to reconnaissance level
surface Investigations and shallow borings
to determine (1) if the rock type or
unconsolidated deposits are stable and
(2) If critical areas are present (i.e., areas

that require spacial treatment or control

measures). If critical areas are present,
they shauld be avolded whenever possible
by reiocating project features.

If critical areas cannot be avoided, the
applicant should make further geotechnical
Investigation of these specific areas to
determine the nature and extent of
potential stabilty problems and to identify
appropriate contral measures.

Slape stability problems are generally
salvable, but may be quite costly,
especially (1) if the slope is actively
unstable and Involves a large amount of
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material or (2) If conditions for anchoring a
structure are unhsatisfactory (l.e., placing a
pipeline on a steep slope underlaln by
loose rocks).

Identifying Critical Areas for
Erosion/Slope Stability Control

An initial site suitability survey should
look closely at the following types of
conditions, which are likely to be critical
argas that need specific measures to
control erosion or pravent potential slope
stabllity probléms.

* Active or dormant mass movements
and slope failures

* Unfavorable mck structures or
unstable overburden

* Soils prone to mass movement or
highly erodible soils

* Existing erosion-gullys-streambank
or shoreline erosion

* Drainageways-swales-stream
crossings

The following ltemns should also be
considered when determining if oritical
areas ara present in the project area.

* Aerial photo interpretation and field
check

* Probability of slope failure

* Frequency and potential magnitude
of failure

* Risk of material entering stream and
type of material

Sedimentation Studies

The nature and extent of sedimentation
studies depends on (1) the presence of
important aquatic resources, (2) potential
for cumulative impacts, and (3) existing or
potential sediment accumulation in a
reservolr or affected stream reach,

Sediment Modeling

A wide variety of models ara available
for modaling the movament of sediment.
Selecting a model shoukl be based on the
type of information that is needed and the
nature of the stream channel and
substrate. A good reference for a survey
of some available sediment models is
Twalve Selectad Computer Stream
Sedimentation Models Developed in the
United States (Subcommittee on
Sedimentation Intaragency Advisory
Committee on Water Data, 1988), Limited
copies of this report can be obtained
diractly from Dr; Shou-ghan Fan, Special
Agslstant, Office of Hydropower Licensing,
Fedaral Energy Regulatory Commission,
R.S. HL-1, 825 Nerth Capitol Street, NE.,
Washington, DC 20426,

Baseling Sediment Sampling of Agquatic
Habitat "At Risk" from Sedimentation

Sediment sampling of the stream
substrate is used to characterize baseline
{pre-projact) conditions of aquatic habitat

Poge &
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that could be adversely affected by
sediment generated by construction of a
proposed project. Data from sediment
sampling can be cormpared to threshold
levels Qf sediment that have been found o
gause adverse effects to hatching of eggs

and emergence of fry. An example of such

research 1s "Success of Pink Salmon
Spawrning Relative to Size of Spawning
Bed Materials® (McNeil and Ahnell, 1964).
This publication also gives informatian on
the substrate sampler referred to below.

Sediment sampling should be
cohducted along transects across the
streambed that should be marked so they
can be sampled again to obtain additional
data points. Sometimes transacts selected
for the Instream Flow Incrementai
Methodology analysis (IFIM) can be used
to evaluate minimum flows for fishery
resources can be used for sediment
sampling. Such transacts may also be
used during and after construction of a
project to monitor changes in sadimeant
accumulation.

When developing a sediment sampling
program, the following elements should be
considerad.

a. The iocation of areas to be sampled,
the mathad, and timing of basaline
sampling should be identified and
developed in consultation with agencies
and tribes.

b. Typical locations of baseline sampling

* wa gradient reaches in bypass
reaches '

* Low gradient reaches below
powarhouse

* Roach above divarsion site
* Mouth of creak

* Important habitat in overlap zohes
from multiple projects

¢. Typical information to be collectad at
each transect

* Photographs of transect

. Survey of cross-seotions

* MceNail cors samples

* Measurements of embeddedness
* Charactarize bank stability

* Description of sediment
charaotorstics across transect (using
IFiM protocol)

* Measuremeant of channel scour and fill
using rebar-pipe sleeve

* Note discharge at stream gage
Risk Assessment

Risk assessment combines number of
factors to evaluate the likelihood of a
project causing an advarse affect on
aquatic habitat from increases in stream
sadimentation due to construction of a
proposed project. Risk assessment also
avaluatas the potential magnitude of such
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impacie In compardson with existing
sadiment sources. The following factors
are considerad in risk assessment.

* Pmjact area stabilty and arosion
cotfrol plans

* Watershed stabillty and sediment
yield |

* Sediment modsling
* Baseline sadiment sampling

* Nature and abundance of potentially
affected aquatic habitat, especially

spawning areas

* Scarcity or abundance of patentially
affectzayd species

C. Identifying Appropriate Mitigative
Measures

The objective of limiting instream
sedimentation can be reached primaiily by
minimizing and controling erosion on-site.
Projact-area stability and appropriate
gontrol measures are essential, The extent
and level of detall neaded for control plans
depends largely on (1) the amount of land-
disturbanee, (2) the nature of project-
specific solls and geologic conditions, and
(3) the presence of existing or potantial
problem araas,

Elements to Consider When Selecting
Site-Specific Erosion Control Measures

* Divert water away from disturbed
areas
~berms and ditches

* Collect and filker runoff
~fitchas, check dams, sediment
ponds

* Porimeter control
-giit fances (fitter cloth), straw bales,
barms, rock fitters

* Permanent drainage
—ditches, culverts, energy dissipation
structuras

* Stabilize critical areas (avoid If

possibie)

~adequate drainage, slope stabllity
control measures (rock bolts or
anchors, buttressing, riprap,
gabiong, geotextiles, blotechnical
measures, Interim seeding or
vagatation)

* Revegetation
--appropriate species, seeding mix
and rates, muich

¢ Spoil disposal
~jdentify and stabilize sitas

* Avold sidecasting on steep slopes
ahd end haul to remove excass
matearial

* Monitoring and maintenance

A complete erasion control plan should
include: (1) a description of the site
conditions (gevlogy, soils, hydrology, and
vagetation); (2) a narrative describing the
arosion contral plan; and (3) topographic
map locations and functional design
drawings of the control measuras.
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Approving Eresion Control
Plans

When an applicant has developed a
detailed site-specific eresion control plan,
the Commission generally approves the
plan as part of the license, sometimes with
modifications. When an erosion control
plan has been sufficiently developed to be
approved In the licenge, the licensee files
final drawings and specifications for the
plan along with drawings and specifications
for construction of project features, This is
done after the license has been issued, but
befora construction begins.

Even in cases where the erosion
control plan is approved in the license,
agency consultation may be required in
developing final drawings and
specifications for erosion control plans, In
this case, lisenseas are expectad to
addrass agency concems before submitting
final drawings and spacifications.
Documentation of agency consultation
should be included within the filing.

An example of a licansa article where
an erozion contral plan is approved in the
licanse follows.

Article . The erosion control
plan fiied on (date) and consisting
of (pages and drawings) is
appraved and made part of this
license and shall be implemented

(with the following modifieations, if
needed). Finat drawings and

speclfications shall be filed along
with drawings and specifications
required by Artlcle 3XX
(construction drawings for

project features). The
Commission may require changes
to the erosion control plan to
ensure adequate protection of the
anvironmental, scenic, and cultural
values of the project area.

In some cases, however, the plan does
not contain enough detail to be approved in
the licansa, or final dosign of control
measures dopends onh completing
additional soils or geclogic investigations.
The erosion control plan must than be
approved after the license is issued, and
the licensee cannot begin construction urdil
the Commission approves the plan.

An example of a license article
requiring approval of the erosion control
plan follows,

Article . At least 90 days before
the start of any land-disturbing or
land-clearing activities, the Licensee
ghall filo with the Commission, for
approval, a plan to control érosion,
to control slope instability, and to
minimize the quantity of sediment
resulting from project construction
and operation.

The plan shall be based on actual-
site geologleal, soll, and groundwater
conditions and on project design, and
shall include, &t & minimum, the
following four items:
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(1) a description of the actual site
conditions;

(2) measures proposed o control
arosion, to prevent siope
instabillity, and to minimize
the quantity of sediment
rasulting from project con-
struction and operation;

(3) detailed descriptions,
functional design drawlngs,
and spacific topographic
locations of all control
measures; and

(4) a specific implementation
schedule and datails for
manitering and maintenance
programs for project con-
struction and operation.

The Licensee shall prepare the
plan afteér consultation with
approptiate federal and state soil
conservation, water quality, fish
and wildlife agencies; and each
federal agency having managerial
authority over any part of project
lands. The Licenses shall include
with the plan documentation of
consultation, copies of comments
and recommendations on the
completed plan after it has been
prepared and provided to the
agencies, and specific descriptions
of how the agencies’ comments.
are accommodated by the plan. .
The Licensee shall allow a
minimum of 30 days for the
agencies to comment and to make

recommencdations before filing the
plan with the Commigsgion. If

the Licensee does not adopt a
recommendation, the filing shall
include the Licanses's reasons,
based on geological, soil, and
groundwatar conditions at the site,

The Commigsion reserves the right
to require changes to the plan,

No land-dlsturbing or land-clearing
actlvities shall begin until the
Licenses iz notified by the
Commission that the plan is
approved. Upon Gommission
approval, the Licensee shall
implement the plan, including

any changes raquired by the
Commission.

Final Erosion Control
Plans

Whaen control plans are approved, while
detailed and site-spacific, they are
conceptual In nature. These plans are
similar to Exhibit F drawings, which are
conceptual designs when approved In the
license.

Final drawings and specifications for
actual construction of project features,
which are prepared after the license is
issued, are considerably more detailed
than the Exhibit F drawings. The final
drawings and specifications therefore,
contain a higher level of detail and reflect
the final design of the project features and
the erogion control maasures.
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Figures 2 and 3 are examples of a
conceptual plan drawing and an associated
functional design drawing, prepared for an
erogion contral plan that would be
approved as part of a license.

The silt fence betwaen the buried
penstock and the creek, shown as a
straight line on Figure 2 and detailed in
Figurae 3, illustrates the concaptual nature
of the plan, Although the actual line of the
silt fence will be adjusted to the contours of
the land during construction, the location
shown in the conceptual plan drawing
shows the raviewer that the silt fanca is in
the proper location to filter runoff ovar the
disturbed area before it reaches the creek.

Similarly, the proposed sadiment
ponds may not be of the exact size and
shape shown on the conceptual drawing,
but this drawing gives the reviewer enough
information to see if the ponds are in the
appropriate locations. After the
Commission issues a license, the
contractor will prapare final drawings and
specifications that include further details.
These would include (1) the matenals to be
used in constructing the silt fence and
spacing the stakes, and (2) the proper ize
and depth of sadiment ponds, which wili be
based on the size of the drainage area and
the materals to be used to construet the
pond.

This aflows flexibllity in implementing
the goals and objectives of the erosion
contrel plan such that the contractor can
proposa an approach that is workable and
will achiove the desired end result of
containing sediment on-gite and preventing
it from reaching watercoursas.

The Commission’s Regional Office
must approve the final location and
construction of amgion control faciktios as
dictated hy actual field conditions viewed
by inspaction staff of the Regionai Office,
such as a small dam that will be used for a
sediment pand.

Implementing, Monitoring,
and Maintaining an
Erosion Control Plan

No matter how welf conceived, the
succass of an erosion and sediment controt
plan depends on how well it is
implemented. Control measures must be
installed properly at the appropriate time
and maintained, in order to function
effectively. Silt fances and straw bale
barriers are insffactive if thay are not
anchored below the ground surface or if
the sediment that accumulates behind
them s not removed. Sediment ponds
must be sized to accommodate runoff over
the design area, have a stable outlet, and
be cleaned regulary in order to be
affective.

Erogion control measures should be
inspactad and maintained on a regular
basis so that the measures can be
modified as necessary, during construction,
to deal with.actual field conditions.

When preparing final plans and
specifications for building the project
features, the licensee will develop the
actual construction sequonce and grading
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Figure 2. Example of conceptual drawing for an erosion control plan
(S8ource: HDR Engineering, 1991).
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plans and i needed, should make
appropriate deslgn changes In tho arasion
control plan. Betore construction begins,
licensaes are required to file a quality
inspection program for approval by the
Commission's Reglonal Qffice Director as:
required under Section 12.40. of Subpart
o e E - Other Responsibilities of the Applicant
ﬂﬁﬁﬁﬁﬁ; , or Licensee.
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T

Because erosion control measures
require continuous inspection and
monitoring, and the structures and other
facilties are generally engineering solutions
to control erosion and sediments,
developers must Include an inspection and
monitoring program for eroston and
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sediment control measures as part of their
construction quality control program.

The Commission's Aegional Offices
conduct periodic construction inspections to
ensure that the project is baing constructed
in accordance with the plans and
specifications and that the contractor is
providing a quality product. However,
direct and continuous on-site survetllance
by the Commission Is not possible because
of budget limitations.

Developers are instructed to include in
their monthly construction inspection
reports a discusslon of erosion control
measures and their effectiveness, When
appropriate, the report would include (1} a
disqussion of any instances whére
sediments or other construction discharges
antered a stream, (2) the extent of the -
discharges, (3) an assessment of any
damage to a stream, and (4) corractiva
actions taken, including measures to
prevent further problems.

Since actual site conditions can vary
during the course of construction,
modifications to the erasion and sediment
control plan must be accomplished in the
field as conditions dictate, through the
quality control program or at the cirection
of the Commission’s Regional Office.

Thara may ba situations whare erosion
control measures are not working
effactively or must be modified because of
unforeseen conditions. For example, an
extra ling of siit fencing may be neaded on
a steap slope, a straw bale barrier may

need to be replaced with a roek chack dam
whers flow bacomaés too concantrated, or
the location of a sediment pond may need
to be adjusted so that it functions more

~ effactively. These modifications can be

raquired con site by the Commisslon's
Ragional Offices or through formal
correspondence, and can be documented
in the morthly construetion Inspection
repors.

Due to the need to react to changing
conditions as they arise, most modifications
should be made in the field with the
agreament of the Regional Offices. It is
neither practical nor feasible to attempt a
more formal process, It would require too
mach time to react to a need for
modifications, There arg ¢ases, howaver,
where changing an elemant of an erosion
control plan would be significant and would
raquire formal amendmant to the plan,
such as disposal of contaminated
sediments. Unless the madifications are
significant, they should not require
additional approval or formal amendment to
the plan, as long as the objectives of
minimizing seil erosion, contalning
sediment on-site, and preventing it from
entering watercourses are being met.

These objectives are further specified
and required by Standard L-Form Article
19, which states: "In the construction,
maintenance, or operation of the project,
the Licensee shall be responsible for, and
shall take reasonable measures to prevent,
soil erosion on lands adjacent to streams
or other waters, stream gedimentation, and
any form of water or air pollution, ., .-

Evaluating Geologic and Solls Treuex

Page 13



Complying With Erosion
Control Plans

The Licensee's quality inspection
program and the Commission’s inspactions
provide a mechanism for meeting the
objectives of the erusion control plan. The
Commission's Divislon of Project
Gompliance and Administration (DPCA)
handlas compliance with the arogion
control plan article and with Standard L-
Form Aricle .19. DPCA also approves
amendments to erosion control plans,

If there is a question whether an
amendment is needed, the licensee should
notify the Commission’s Regional Office
then DPCA can maka a detarmination if
needed. If a project must be amended
because of a change in the logation of
project features, the erosion control plan
should be amended as well to reflect such
changes, If a problem arises with
implementation or maintenance of control
measures and is not corrected
expeditiously, it may be reported to DPCA.
The Commission's Regional Offices raport
ovar 90 percent of all alleged violations
recetved In DPCA. The remalining
allegations of noncompliance activities are
raceived from the public and other state
and federal agencies.

Noncompliance may he with the
provisions of the approved erosion control
plan or with Standard L-Form Article 19 if
the problem involves something that was

nut specified in the approved plan.
Evidence of noncompliance might be

(1) poory maintained control measures,
(2) measures that were not installed or
instalied impropery or incompletely, or

(3) sediments deposited outside the
construction perimeter or within a stream.
DPCA considers the success of ternporary
and pormanent revegetation as well ag -
structural measures.

When DPCA receives a nencompliance
raport, an investigation is initiated. If no
violation of the license is found, a letter
finding no violation is sent to the Licenses.
If a potential violation of the license has
occurrad, an initial contact letter is sent,
usually providing 30 calendar days for the
Licensee to respond.

In most cases, the Licenses rasponds
with a detailed explanation of why tha
violation occurred and states that corrective
action has heen taken. Depending on the
nature of the violation, the Commission’s
Reglonal Office may canduct a follow-up
varification inspection to confirm that
corrective action has been taken, bofore
DPCA iasues a letter that completes the
investigation.

If the Licensee fails to respond to the
initial contact letter, DPCA will Issue a
complignce order. Violation of a
compliance order may resuit in the initiation
of & civil penalty proceeding and become a
factor in the amount of penalty assessed.
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Other Issues Involving
Geologic and Soils
Resources

A. Contaminated Sediment Test and
Disposal Plan

Federal and state environmental
legislation passed since the oarly 1970's
has stopped or significantly reduced the
discharge of foxic effluents into the
Nation's rivers and lakes by factories,
miring operations, and electric utilities,
Neverthelass, some toxic materals,
discharged before then, have been trapped
in the sediment build-up behind existing
gdams.

The presence of toxic material in
sadiments usually does not produce
adverse environmental consequences o
water quality and fishery resources uniess
the contaminated sediments are disturbed
by dredging or by the construction of
bridges, piers, ar hydropower projacts.

Consgquently, the staff may require an
applicant who proposes {0 construct a
hydropower project at an existing dam,
located on a river sagmant that previously
received industrial pollutants, to (1) conduct
tests for the presence of contaminated
sediments and spoils and (2) davelop and
implament measures to avoid the
disturbance or to dispose of all disturbed
toxio sadiments and spoils In the project
impact area.

The Commigsion has requirad recant
applicants to test sediments and file a plan
befare issuing a license. 1If an applicant
has not completed a sufficiently detatled
plan to treat potential comaminated
sadiments and spoils, the staff includes the
following license article, requiring the
Licensee to develop and implement a plan
for tha avoldance or disposal of any
contaminated sediments and spoils in the
project area.

Article . At least 90 days before
the start of any land-disturbing or
land-clearing activities, the
Licensee shall flle with the
Commission, for approval, a plan
to conduct tests for, minimize
inputs of, and safely dispose

of contaminated sediments and
spaoils.

The plan shall include but not be
limited to:

(1} a description of the methods
to be employed in testing bottom
sediments for the presence of
heavy metals and othar toxic
substancas in the stream bed of
the project area;

(2) a description of the Licensee's
mitigative measures to minimize
inputg of sadiment and othar
potertially toxic substances to
the stream;

(3) a description of Licensee’s
planned measuras to avoid
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disturbing or to safely dispose of
disturbad toxie substanses and
spoils;

{4} an implementation schedule;

(5) manitoring and maintenance
pragrams during project
construction and operation,
and

(6) provisions for periodic
review and revision.

The Licensea shall prepare
the plan after consultation with the
Environmental Protection Agency,

faderal and state fish and game
agencigs), and each federal
agency having managarial
authority over any part of project
lands. The Licensee shall include
with the plan documentation of
consuliation and coplies of
comments and recornmandationg
on the completed plan after it has
been prepared and provided to the
agencies, and specific descriptions
of how the agencies’ comments
are accommodated by the plan,
The Licensee shall allow a
minimum of 30 days for the
agencies to comment and to make
recommaendations batore filing the
plan with the Commission. If the
Licensee does not adopt a
recommencation, the filing shall
include the Licenseea's reasons,
based on project-specific
information.

The Commlssion reserves the
right to require changes to the
plan. No fand-disturbing or
land-clearing actlvities shall begin
until the Licenses is nofified by the
Commission that the plan is approved.
Upon Commission approval the
Liconses shall implement the plan,
Including any changes raquired by the
Commission.

B. Developing a System to
Auvtomatically Detect a Conduit or

Penstock Failore

A high-head hydropower project
developad in an isolsted mountainous area
of the west could cause significant
anvironmental damage, if one of the
project’s pipelines or penstocks ruptures.
To minimize the quantity of water spilled
(and resulting damage to area soils,
vepetation, wildiife, and water quality) if a
pipeline or penstock fails, such a project
should include a system for (1} the
automatic detection of a conduit or
penstack failure and (2) the immediate
stopping of water diversion at the project
headworks.

If there is a potential for conduit failure
and therefore a need for an automatic
mechanism to stop watar diversion, the
staff includes the following license article,
requiring the licenses to design, install, and
test an appropriate detection system.

Article . At lpast 90 days
before the start of construction, the
Licanse shall file with the Commission,
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for approval, a plan for the design
and construction of a system that
will automatically detect a conduit
or penstock fajlure and
immediately shut off flow In the
conduit or penstock at the
headworks in the event of such a
fatlure.

The plan, at a minimum, shail
inchade:

(1) design drawings;

(2) a scheduls for installation and
testing of the system prior to
operation of the project;

(3) a scheduls for annual testing
of the system for the life of
the project; and

(4) a desocription of a plan to
manually close off the conduit
or penstock until the system is
operational if any malfunction
is revesled durng testing.

The Commission reserves the
right to require changes to the
plan. Projact construction shall
not begin until the Licensee is
notified by the Commission that
the plan is approved. Upon
Commiggion approval the
Licensee shall implement tha plan,
including any changes required by
the Commission,

. Mineral Resources Impact Plan

Hydropower projects propased for
davelopment in the wast may affact the
potential extraction of economicaily
important mineral resourcas. The
Depariment of Interor's Bureau of Mines
usually notifies the Commigsion if a project
could affect existing mineral rights or
mining claims. The staff then includes the
following license article, requirng the
licenseo to conduct a field check for
mineral deposits at the project and to
prepare and implement a plan that will
minimize project impacts on the
development and utilization of the area’s
mineral deposits.

Article . At least 80 days
befora the start of any land-
disturbing or land-Clgaring
activitios, the Licensea shall file
with the Gommission, for approval, a
plan to minimize project impacts on
the development and utilization of
mineral deposits.

After consulting with the U.S,
Bureau of Mines and each state
and/or federal agency having
managerial authority over any part
of project lands, the Licensee
shall conduet a field check for
mineral deposits at the praject,
including the transmission line
and access routes. The licensee
shall then prepare a mineral
resources impact plan based on
the results of the fiald check.
The plan, at a minimum, shall
Include:
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(1) & description of the field
check;

(2) a description of mineral
deposits and claims at the project;

(3) maps showing their locations;
and

(4) the Licensee's strataqy for
minimizing project impacts,

The Licensee shall include
with the plan documentation of
consultation, coples of comments
and recommendations on the
completed plan after it has been
prepared and provided to the
agencies, and specific descriptions
of how the agencles’ comments
are accommodated by the plan,

References

HDR Enginesring. 1991, Application for

Licanse for Biack Bear Lake Project,
FERC Project No. 10440, Far Alaska
Power & Telaphone Company. June
1991,

Me Neil, William J. and Warren H, Ahnell,

1964. Success of pink salmon relative
to siza of spawning bad materlals.
L.8. Fish and Wildlife Service Special
Scientific Report--Fishetias No. 469,
Washington, D.C. January 1964,

The Licensea shall allow a minimum -
ot 30 days for the agencies to
comment and to make recom-
mendations prior to filing the plan
with the Commission. If the

Licensee does not adopt a
recommendation, the filing shall
include the Licensee’s reasons,
based on project-specific iInformation.

The Commission reservaes the
right to roquire changes to the
ptan. No land-slearing or land-
disturbing activities shall bagin
untll the Licensee is nofified by
tha Commission that the plan is
approved. Upon Commission
approval, the Licensae shall
impletment the plan, Including
any changes required by the
Commission.

Subcommitte on Sedimentation Interagency

Avdisory Committee on Water Data,
1988. Published by the Federal Energy
Regulatory Commission. Edited by

Dr. Shou-shan Fan, Chairman
Interagency Ad Hoc Sedimentation
Work Group {Decembar 31, 1988),

Poge 18

Evaluating Geologic and Solis Issies

dok TOTRL PRGE. 18 4



